gives material for extension of these criteria.
Results from a New Method.
In efforts to supplement the relations (2) by independent conditions in Case I, the writer, by the use of new developments in the theory of cyclotomic fields, has derived the following criteria* for Case I:
f , where a is any prime and ƒ any integer, then
This relation possibly also holds if 0 is any integer, but the formulas which it seems necessary to examine in the general case are very complicated. The condition (5) gives the result: If t belongs to the exponent n, modulo p, and n is the power of a prime, then
..,n-1). Hence n p-1 -1 g(n) = = 0 (mod p). p In addition, these methods have yielded a new derivation of the known criteria q{2) = g(3) = 0 (mod p) without use of (2) (8 2 ) s 0 (mod p), 81 = -xi/yi, S 2 = -0^2/2/2 (mod p), (n = 1, 2, • • -, p -1), which in turn includes the relations fr*(f)f n (lt) ^O(modp); and we obtain also, by a modification of the theorem, fp-n(t)f n (f) s 0 (mod p), n ranging as before, the latter being a known transformation of (2) (1) is satisfied in Case II, then the class number of 12(a) is divisible by p 2 , which in turn may be shown to include the results which Kummer essayed to prove in his 1857 memoir on the last theorem. Taking into account the criteria (4) for Case I, we may cover both cases by the following statement.
Under assumptions 1 and 2, the relation (1) is not satisfied in integers x y y, z, none zero, for a prime p > 2.
It will be noted that this criterion may be tested for any prime in a finite number of steps.
Kummer* computed the value of the first factor of th eclass number of 12(a) for all primes less than 167. Assuming these computations correct, it may be shown that assumption 1 holds for all these primes. According to Kummerf the second assumption holds for all primes less than 100, and it has not been tested for larger primes.
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